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Energy Expenditure Monitoring System on
Mobile Phone Using Information Gain Based
Locomotion Estimation Method

ATSUNORI MINAMIKAWA, 1 AREI KoBAYASHIT!
and HIROYUKI YOKOYAMAT!

This paper describes a new daily energy expenditure monitoring system us-
ing the accelerometer installed in mobile phone. In order to estimate accurate
energy expenditure in daily usage, our system estimates the locomotion of the
user from the accelerometer measurements before calculating the energy ex-
penditure. In addition, our system uses time series of multiple symbols which
derive from the power spectrums of the accelerometer signals for the locomotion
estimation in order to achieve robustness against sudden vibration patterns and
the posture of the mobile phone. Through the demonstration experiment with
the multiple subjects, our system has proved its effectiveness and validation in
daily usage.
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Fig.1 Symbolization term and estimation term.
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Fig.2 Locomotion estimation process.
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Fig.3 Measurement devices used in the field experiment.
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Table 1 Subjects in field experiment 1.
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Fig.4 Installed position of each measurement device.
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02 00000000000
Table 2 Evaluated methods in the field experiment.
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Fig.5 Estimation accuracy of MoveClassifier for each posture (F-measurements).
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Fig.6 Estimation accuracy of WalkClassifier for each posture (F-measurements).
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Fig.7 Relation between acceleration and METs in RUN, WALK, and STOP motion.
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Table 3 Averaged accuracy of energy expenditure for each locomotion.

STOP | WALK RUN BIKE MOTOR

HEERE®%) 14.8 11.1 9.4 15.3 145
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Fig.8 Result of energy expenditure estimation in daily usage.
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